Paper examined self perception of body weight, future intention for weight management and actual weight management behaviour among normal, overweight and obese women in Urban India. 325 ever-married aged 20-54 years systematically selected from the second round of National Family Health Survey (NFHS-2, 1998-99) were re-interviewed after four years in 2003.
Introduction
The prevalence of obesity has been increasing progressively across globally. 1 Worldwide, at least 2.8 million people die each year as a result of being overweight or obese, and an estimated 35.8 million (2.3%) of global DALYs are caused by overweight or obesity. 2 The worldwide prevalence of obesity has more than doubled between 1980 and 2008. In 2008, 10% of men and 14% of women in the world were obese (BMI ≥30 kg/m 2 ), compared with 5% for men and 8%
for women in 1980. An estimated 205 million men and 297 million women over the age of 20
were obese -a total of more than half a billion adults worldwide. 3 Even in countries like India, which are typically known for high prevalence of under nutrition, a significant proportion of overweight and obese people now coexists with those who are undernourished. 4 Most available recent data showed overweight and obesity together in urban Indian women higher than underweight. 5 In the light of the increases in adult women population weights, it is worthwhile to examine the issue of perceptions and actions around weight and weight control more specifically among adult women in India who are the sufferer of largest weight gain. 5 Researches in developed countries showed that it is not just that some thin people feel they are fat 6 , but also that many overweight people are unaware that their body weight is too high. [7] [8] [9] Inappropriate body shape desire might predispose individuals to unhealthy weight loss or gain behaviours. 10 In developed countries, a thin body is an ideal and preferred among females 11 , however, in developing countries, heavier body is the preferred one although there is a shift towards a thin body among people of higher class. 12 Recognising overweight is one step on the way to implementing changes in diet and physical activity; the next stage is trying to lose weight.
The self-perception of weight appropriateness is thus an important component of eating and weight-management behaviours. 9 Self-perceived weight status, however, is not fully explained by objective weight status. Weight behaviours are multifaceted and complex, and their aetiology is multi-factorial. 13 Weight perception is one of the motivating factors for weight control behaviours 14 and is a better predictor of actual weight than diet or exercise. 15 For preventing and reducing excess weight, realistic perception and self-awareness of own body weight is essential. Inaccurate recognition of weight status is a threat to healthy weight management. Wrong body size perceptions may influence compliance to dietary advice and sedentary life style. Though body weight perception studies are abundant in developed countries and form an important research basis for weight management behaviour and programmes, in developing country such as India, where 13% adult women are either overweight or obese 5 , body weight perception have been hardly studied. In this paper we examined differential and determinants of women's perception about their own body weight, future intention for weight management, weight management behaviour and actual action taken to reduce weight and among normal, overweight and obese women in a community based follow up study in the national capital territory of Delhi representing urban India.
Methods

Study location and population
The present paper utilises data collected for the Doctoral dissertation by the first author, the title of the thesis being, 'Dynamics of obesity among women in India: A special reference to Delhi'.
Delhi which has a heterogeneous, multicultural population representative of the Indian urban scenario was chosen as the preferred location for this study. Full details of the study have been presented elsewhere. 16 Briefly, during May-June 2003, a follow up survey was carried out in the national capital territory of Delhi using the same sample derived from the National Family Health Survey-2 (NFHS-2) conducted during 1998-99. NFHS-2 collected demographic, socioeconomic, and health information from a nationally representative sample of 90,303 evermarried women aged 15-49 years in all 29 states of India covering more than 99% of the country's population with a response rate of 98%. Details of sample design, including sampling frame are provided in the national survey report. Their weights and heights were again recorded (using the same equipment used in NFHS-2) to compute their current body mass index. In addition to these measurements, detailed information was collected on their dietary habits, levels of sedentary lifestyle along with other sociodemographic characteristics. Information on woman's perception about her own weight and weight management behaviour was collected which is the main response variable in this study.
Sample Selection, response rate and sample size
Earlier studies on obesity in India have shown that overweight and obesity are predominant in urban areas. 16, [18] [19] [20] Therefore, only urban Primary Sampling Units (PSUs) were chosen for the follow-up survey in Delhi. The sample frame for the follow up survey was fixed to include women in all BMI categories and literacy levels. The aim was to have a sample size of at least 300 women, 100 from each of the three BMI categories (normal, overweight, and obese). At the time of revisit, several issues such as migration, change of address, non-response and nonavailability of respondents tend to reduce the desired sample size. Potential loss during follow-up was dealt with increasing the initial sample size to get the desired sample size for the study.
In NFHS-2 Delhi sample, 1117, 500, and 203 women respectively were normal, overweight and obese. In NFHS-2 survey questionnaire respondents were asked, 'Would you mind if we come again for a similar study at some future date after a year or so?' Those women who objected for a revisit were excluded from the follow up survey, and thus there remained 1050 normal, 476 overweight, and 177 obese women in the sampling frame. Samples were drawn from each of these three categories through systematic stratified random selection using a random number.
From normal BMI category, every fourth woman and from the overweight category every second woman was drawn. In the obese category all women were included in the sample to get the desired sample size. This resulted into selection of a total of 677 women, 262 normal, 238 overweight and 177 obese. For the follow up survey, the addresses of the selected women were obtained from the NFHS-2 Household Questionnaires. Sample size was further reduced due to non-availability of some questionnaires and non-identified addresses. Finally, a total of 595 women -217 normal, 227 overweight and 151 obese were selected for the follow up interview.
Details of the sample selection and response rate is illustrated in the flow-chart ( Figure 1 ).
<Figure 1 here>
In the follow-up survey, 57% of the visited sample (337 women) were successfully interviewed;
113 normal, 124 overweight and 100 obese women. 43% of the sample (258 women) could not be interviewed as they were out of station (16%), had migrated (22%), house not found (1%), died (1%) or refused for an interview (3%). Women who were pregnant (n=9) at the time of the follow-up survey and women who had given birth during the two months preceding the survey (n=3) have been excluded from the analysis. Therefore, the findings are based on the remaining 325 respondents of the follow up survey. A separate analysis using NFHS-2 data shows that the socio-demographic characteristics of those interviewed and those who we could not be interview in the follow up survey were similar (data not shown) indicating that the follow-up sample is quite representative of the NFHS-2 sample population. to reduce weight and weight management behaviour of women is analysed in our study. 1 Underweight women were excluded from the study. 2 Keeping a fast is an integral part of the Indian culture and tradition. It basically connotes willingly abstaining oneself from eating certain or any kind of food, drink or both. It is known as Vrat in Indian households. The period of fasting also varies i.e. it could be partial or prolong for 24 hours. However, there are many others who keep a fast solely for maintaining good health. People also fast these days for health reasons because fasting helps in the detoxification of the body. In medical context, fasting refers to the state achieved after digestion of a meal. A number of metabolic adjustments occur during fasting and many medical diagnostic tests are standardized to fasting conditions. Thus fasting has both 2 Keeping a fast is an integral part of the Indian culture and tradition. It basically connotes willingly abstaining oneself from eating certain or any kind of food, drink or both. It is known as Vrat in Indian households. The period of fasting also varies i.e. it could be partial or prolong for 24 hours. However, there are many others who keep a fast solely for maintaining good health. People also fast these days for health reasons because fasting helps in the detoxification of the body. In medical context, fasting refers to the state achieved after digestion of a meal. A number of metabolic adjustments occur during fasting and many medical diagnostic tests are standardized to fasting conditions. Thus fasting has both religious and medical significance in India.
Anthropometric measurements
Characteristics of the respondents that are included as potential confounders in the study are: Table 1 .
Statistical methods
Data are analyzed using descriptive statistics as well as multivariate methods. The association between overweight/obesity and factors on self perception of body, future intention to reduce weight and weight management behaviour (such as doing exercise or keeping a fast) was estimated using multiple logistic regression method after adjusting for potential confounders.
Because of re-sampling, the proportion of normal, overweight and obese women collected in the follow-up data were not proportional to actual population. To restore the NFHS-2 sample proportion, the follow-up survey data have been assigned appropriate sample weights before the analysis (see Appendix B for sample weight calculation). All analysis were done using SPSS statistical software version 19.
Ethical approval
The study received ethical approval from the International Institute for Population Science's Ethical Review Board. Informed consent was obtained from all respondents in both NFHS-2 and the follow-up survey before asking questions and before obtaining measurements of their height and weight. The analysis presented in this study is based on secondary analysis of the survey data with all identifying information removed. Table 1 presents the characteristics of the study population. Almost equal percentage of normal (38.9%) and overweight (36.8%) women were found in our study sample while one in four was obese. One out of five women had a high level of sedentary lifestyle, more than one-third had a medium whereas two out of five had a low level of sedentary lifestyle. Almost half the respondents were 40 years and above and 14% were under 30 years of age. The mean age of the respondents was 38.4 years. Nearly half the study population (46%) had completed high school education while one-fifth was illiterate. Over 80% of the respondents were Hindu, the rest being Sikh, Muslim and Others. Regarding caste/tribe distribution, 'Other' castes were predominant (73%), followed by Scheduled Castes/Tribes and 'Other Backward Class.' More than threefourth of the respondent belonged to households with a higher standard of living (SLI) whereas less than 22% women belonged to households with a medium or lower SLI. More than 9 out of 10 women were not working. Considering the future intention of women on their weight management ( to reduce weight than normal women. Education of women or their husband though showed an association with future intention to reduce eight, the association attenuated in the adjusted analysis.
Results
Characteristics of the study population
Exercise and fasting pattern among women according to BMI status and other characteristics
Overall, two out of five women were performing exercise in order to reduce their weight and more than half of the women were keeping fast, one out of three women were keeping fast at least once a week while 72% women reported that they keeps fast more than once a week. One in three overweight and one in four obese women were performing exercise ( Unadjusted analysis showed women with high school and above education were more likely to report to perform exercise than illiterate women but the association attenuated in the adjusted analysis. However, no factors were found significant for keeping fast, not even women's current BMI status.
<Table 5 here>
Discussion
Our study systematically examined the associations between actual body weight status, body weight perception, weight management intention, and actual weight management behaviour among adult married women in India. This is the first empirical evidence of this association in a developing country such as India which is facing increasing epidemic of obesity in its adult women population. Our results show that there was a huge inconsistency between self perceived body weight and actual body weight among Indian women. Our findings also highlights that a considerable proportion of overweight women who should reduce their weight actually wanted to maintain their weight. Other recent studies in Morocco and Seychelles also found a substantial proportion of overweight and obese women to underestimate their actual weight and wished to gain more weight. [22] [23] This urgently needs to be corrected through public health messages.
The socio-economic position of women plays an important role in perceiving their body weight.
Our study found higher proportion of women who perceive themselves as normal in spite of being overweight or obese, belonged to households with a lower SLI or Other backward class caste/tribe category, were not exposed to media, had low education and performs a high sedentary lifestyle. Multivariate results for self-perception of women's body weight and weight management behaviour substantiate that self-perception of body weight and actual weight management behaviour of women was positively associated with their current BMI status, education and media exposure. Several studies in the west showed that the perception about own body weight is influenced by several factors including culture and ethnicity.
24-25
We found that women's present and future intention of weight management was directly related to their perception. Actual weight management behaviour among overweight and obese women was limited to less than one third of them. Our finding of substantial weight misperception among women in the reproductive age has several implications. First, significantly lower likelihood among overweight and obese women to practice healthy weight loss behaviour.
Second, higher likelihood among normal women not to maintain their weight and as a consequence more proportion of normal women will turn overweight and obese and increase the burden of obesity problem which has already became a serious public health threat in India.
Therefore, it is important to understand the magnitude of weight status distortion problem within the overweight range. The failure to accurately recognize own bodyweight status at the beginning may prevent women from changing behaviours that might contribute to additional weight gain and becoming medically obese.
Some strengths of our study deserve comment. Firstly, our study is based in the national capital territory of Delhi which inhabits a multicultural and multiethnic population representing India's growing urban scenario. Second, there is dearth of studies in India which examines self perception of body weight among overweight and obese women taking a representative data on anthropometric measures which is exceptional in India. Our study used actually measured weights and heights without relying on self-reported values of weights and heights, which can also be over or under-estimated. For these reason this study is an important contribution to address this existing gap in knowledge in India.
Some limitations also deserve attention. Although rigorous methods, like cross checks and backchecks, were employed to achieve high data quality, some measurement errors cannot be ruled out. This may be partly why a statistically significant association between some important factors such as education was not found in our study. Secondly, although we adjusted for several key socio-demographic factors, there may be other potentially confounding characteristics and behaviours that may not have measured in our study.
In conclusion, our findings that a substantial proportion of overweight women wrongly perceived their weight as normal and wanted to maintain their weight is very important for public health interventions in obesity care. Considering the magnitude of the problem due to overweight and obesity among women in India, health promotion programmes should focus on the realistic body weight perception among women which should be incorporated in the school curriculum itself.
Effective strategies should be designed urgently for proper knowledge of correct body weight among all women, and among normal and overweight women in particular. Implementation of health promotion and health education in the community should use effective school education and mass media programme to make women aware of their appropriate body weight to combat the growing obesity epidemic among Indian women. Systematically, every fourth woman was drawn from normal BMI category and every second woman was drawn from overweight category. However, all women were taken in sampling frame from obese category to get desired sample size.
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Women excluded who refused for a follow up in NFHS-2: n=117
Women excluded who were pregnant or had a birth in the preceding two months: n=129 1 In NFHS-2 as well as in the follow-up survey, each ever-married woman was weighed using a solar-powered scale with an accuracy of ± 100 gms. Their height was measured using an adjustable wooden measuring board, specifically designed to provide accurate measurements (to the nearest 0.1 cm) in a developing country field situation. These data were used to calculate their individual body mass index (BMI). Women who were pregnant at the time of the survey, or who had given birth during the two months preceding the survey, were excluded from these anthropometric measurements. 2 Sedentary lifestyle was examined on the basis of the following questions, which were asked to every woman during the time of personal interview. The questions were-a) Do you have any full time or part time in your house to help you? b) Mostly who does the following household activities: sweeping and swabbing, cleaning of utensils, cooking, washing clothes, other household chores c) How much time do you devote to watching Television during a normal day. A composite score for sedentary lifestyle were made based on value assigned to indicators and based on mean and closer value of ± of 0.5 standard deviation of the score value, the sedentary lifestyle index is categorized into three, as low, medium and high (see Appendix A). 3 Illiterate-0 years of education, literate but less than middle school complete-1-5 years of education, middle school complete-6-8 years of education, high school complete or more-9+ years of education 4 Buddhist, Christian, Jain, Jewish, Zoroastrian 5 Scheduled castes and Scheduled tribes are identified by the Government of India as socially and economically backward and needing protection from social injustice and exploitation; Other backward class category is a diverse collection of intermediate castes that were considered low in the traditional caste hierarchy but are clearly above SC; 'Others' is a default residual group that enjoys higher status in the caste hierarchy. 6 Standard of living (SLI) was defined in terms of household assets and material possessions and these have been shown to be reliable and valid measures of household material well-being. It is an index which is based on ownership of a number of different consumer durables and other household items. It is calculated by adding the following scores: house type: 4 for pucca, 2 for semi pucca, 0 for kachha; toilet facility: 4 for own flush toilet, 2 for public or shared flush toilet or own pit toilet, 1 for shared or public pit toilet, 0 for no facility; source of lighting: 2 for electricity, 1 for kerosene, gas or oil, 0 for other source of lighting; main fuel for cooking: 2 for electricity, liquefied natural gas, or biogas, 1 for coal, charcoal, or kerosene, 0 for other fuel; source of drinking water: 2 for pipe, hand pump, or well in residence/yard/plot, 1 for public tap, hand pump, or well, 0 for other water source; separate room for cooking: 1 for yes, 0 for no; ownership of house: 2 for yes, 0 for no; ownership of agricultural land: 4 for 5 acres or more, 3 for 2.0-es or acreage not known, 0 for no agricultural land; ownership of irrigated land: 2 if household owns at least some irrigated land, 0 for no irrigated land; ownership of livestock: 2 if own livestock, 0 if not own livestock; durable goods ownership: 4 for a car or tractor, 3 each for a moped/scooter/motorcycle, telephone, refrigerator, or colour television, 2 each for a bicycle, electric fan, radio/transistor, sewing machine, black and white television, water pump, bullock cart, or thresher, 1 each for a mattress, pressure cooker, chair, cot/bed, table, or clock/watch. Index scores range from 0-14 for low SLI to 15-24 for medium SLI to 25-67 for high SLI. Only two cases were found who wants to increase weight R Reference category; dependent variable: Self-perception of present weight as more -yes-1, no-0; Future intention to reduce weight -yes-1, no-0 
